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(54) SEALING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the follow-up performance 
to a shaft and improve sound insulation performance for preventing 
the transmission of noise from the side of an engine room by 
sealing the part between an opening part and the shaft by means 
of a bellows part in a double layer. 

SOLUTION: A sealing device 2 is provided with a fixed annular part 
2a to be fixed to an opening part 5a and a bellows part protruding 
from the part 2b. The bell ows 2b has a loop formed to enable the 
eccentric movement of a steering rod 4 to be performed and is 
connected to a seal part 2c to be brought into close contact with 
the surface of the rod 4. A sealing device 3 is also has almost the 
same form and a fixed annular part 3a is fitted to a fitting part 
formed on the side of inner dia. of the fixed annular part 2a of the 
former 2. The device 3 is provided with a bellows part 3b and a 
seal part 3c. The bellows parts 2, 3 mutually spaced seal the part 
between the opening part 5a and the rod 4 in a double layered 
manner and form a sealing region M, thereby improving the sound 
insulation performance. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The fixed ring part which seals between 2 members of the shaft which penetrates opening 
displaced relatively and this opening, and is fixed to said opening, In the sealing device equipped with the 
bellows section which permits the relative displacement to the fixed ring part of the seal section while 
sealing between the seal section which carries out seal contact, and said fixed ring parts and seal sections 
on the front face of said shaft The fixed ring part by which it has the fitting section formed in the bore side 
of said fixed ring part, and the 2nd sealing device attached in this fitting section, and this 2nd sealing 
device is attached in said fitting section, While sealing between the seal section which carries out seal 
contact, and fixed ring parts and the seal sections on the front face of said shaft The sealing device 
characterized by having had the bellows section which permits the relative displacement to the fixed ring 
part of the seal section, and forming a seal field between each bellows section of said sealing device and 
the 2nd sealing device. 

[Claim 2] The sealing device according to claim 1 characterized by having the coupling means which 
combines mutually the seal section of said sealing device, and the seal section of said 2nd sealing device. 
[Claim 3] The sealing device according to claim 1 or 2 characterized by having the connecting means which 
connects mutually the bellows section of said sealing device, and the bellows section of said 2nd sealing 
device, and dividing said seal field into two or more fields. 

[Claim 4] The sealing device according to claim 1, 2, or 3 characterized by having the absorption-of-sound 
member formed in said seal field with the absorption-of-sound nature ingredient which has elasticity. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is used for the steering rod of an automobile etc., and relates to the 

sealing device which raised especially insulation. 

[0002] 

[Description of the Prior Art] Conventionally, this kind of sealing device is used, as shown in drawin g 4 . 
[0003] That is, 101 is the steering rod of an automobile, and it is arranged so that the front dash panel 102 
between the vehicle interior-of-a-room side I and the engine room side O may be penetrated. 
[0004] 103 is a steering dust seal as a sealing device, and seals the clearance between breakthrough 102a 
of the front dash panel 102. 

[0005] This steering dust seal 103 is equipped with bellows section 103c for making seal section 103b 
follow in footsteps of the steering rod 101 in consideration of motion of the eccentric direction over fixed 
ring part 103a for fixing to breakthrough 102a, seal section 103b which contacts the front face of the 
rotating steering rod 101, and breakthrough 102a of the steering rod 101. 

[0006] And as a function of the steering dust seal 103, while preventing the trespass by the side of [ I ] the 
vehicle interior of a room, such as dust from the engine room side O, and storm sewage, trespass of an 
engine sound or the transit sound of a car is prevented to the vehicle interior-of-a-room side I. 
[0007] However, bellows section 103c is made into the light-gage configuration in order to raise the 
imitation nature to the steering rod 101 of seal section 103b, it made it pass without reducing the noise by 
the side of [ O ] an engine room from this bellows section 103c, and had become the factor which raises 
the noise level by the side of [ I ] the vehicle interior of a room. 

[0008] Drawin g 5 is an example of the conventional technique adopted in order to solve the above- 
mentioned problem. This sealing device 201 arranges the noise insulation plate 203 of the shape of a 
heavy-gage washer which is from an elastic member on the vehicle interior-of-a-room the sealing device 
103 explained by drawin g 4 side I. The noise insulation plate 203 is inserted in the anchoring section 202 
which projected in the vehicle interior-of-a-room side [ of fixed ring part 103a ] I, or engine room side O. 
And it was what the noise which passed bellows section 103c with this noise insulation plate 203 is 
absorbed [ what ], and reduces noise level. 
[0009] 

[Problem(s) to be Solved by the Invention] However, in the sealing device 201 of the above-mentioned 
configuration, if the dimension of the bore section of the noise insulation plate 203 is kept as the same as 
the outer-diameter dimension of the steering rod 101, although the noise insulation plate 203 is made from 
the elastic member how much, a limitation is in the imitation nature and the bore section will be damaged 
by eccentric motion of the steering rod 101. 

[0010] Therefore, in the conventional noise insulation plate 203, the clearance was prepared between the 
diameter and the outer diameter of the steering rod 101, and breakage of the bore section of the noise 
insulation plate 203 was prevented. 

[001 1] However, since the noise by the side of [ O ] an engine room passed from this clearance, it was 
what a limitation is in reduction of noise level and bars the further low noise-ization by the side of [ I ] the 
vehicle interior of a room. 

[0012] The place which it was made in order that this invention might solve the problem of the above- 
mentioned conventional technique, and is made into the object has the imitation nature to a shaft in 
offering the high sealing device of the insulation which moreover enables prevention of transparency of the 
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noise from an engine room side effectively highly. 
[0013] 

[Means for Solving the Problem] If it is in this invention in order to attain the above-mentioned object The 
fixed ring part which seals between 2 members of the shaft which penetrates opening displaced relatively 
and this opening, and is fixed to said opening, In the sealing device equipped with the bellows section which 
permits the relative displacement to the fixed ring part of the seal section while sealing between the seal 
section which carries out seal contact, and said fixed ring parts and seal sections on the front face of said 
shaft The fixed ring part by which it has the fitting section formed in the bore side of said fixed ring part, 
and the 2nd sealing device attached in this fitting section, and this 2nd sealing device is attached in said 
fitting section, While sealing between the seal section which carries out seal contact, and fixed ring parts 
and the seal sections on the front face of said shaft It has the bellows section which permits the relative 
displacement to the fixed ring part of the seal section, and is characterized by forming a seal field between 
each bellows section of said sealing device and the 2nd sealing device. 

[0014] Therefore, while between opening and shafts is sealed by the duplex by the bellows section, a seal 
field is formed and insulation improves. Moreover, the imitation nature to the shaft of the seal section is 
also good. 

[0015] Moreover, it is also suitable to have had the coupling means which combines mutually the seal 
section of said sealing device and the seal section of said 2nd sealing device. According to this, each seal 
section is combined by the coupling means, migration of the shaft orientations of the seal section is 
stabilized, and the configuration of a seal field is also kept constant. 

[0016] Moreover, it is also suitable to have the connecting means which connects mutually the bellows 
section of said sealing device and the bellows section of said 2nd sealing device, and to divide said seal 
field into two or more fields. According to this, a transmitted sound decreases at the same time the 
configuration of the seal field formed of the bellows section is stabilized and is held. 

[0017] Moreover, it is also suitable to have the absorption-of-sound member formed in said seal field with 
the absorption-of-sound nature ingredient which has elasticity, and configuration stabilization and the 
transmitted sound of a seal field decrease. 
[0018] 

[Embodiment of the Invention] 

(Gestalt 1 of operation) The gestalt of operation of the 1st of the sealing device which applied this 
invention to below is shown in drawin g 1 . This sealing device 1 is used as a sealing device which seals the 
clearance between the steering rod 4. of an automobile, and opening 5a of the front dash panel 5 mainly as 
the term of the conventional technique explained. 

[0019] The sealing device 1 is equipped with the gestalt with which the sealing devices 2 and 3 equipped 
with two almost same configurations combine. 

[0020] The sealing device 2 was equipped with fixed ring part 2a fixed to opening 5a, and is equipped with 
bellows section 2b which projected from the engine room side O of this fixed ring part 2a. And after bellows 
section 2b forms a loop formation so that migration of the eccentric direction of the steering rod 4 may be 
permitted, it is connected to the front face of the steering rod 4 to seal section 2c which carries out seal 
contact. 

[0021] Seal section 2c was equipped with 2d of lip points, and sliding guide section 2e which is parallel to 
the front face of the steering rod 4, prevented trespass of the dust from the engine room side O, or storm 
sewage by 2d of lip points, and has responded to rotation of the steering rod 4, migration of shaft 
orientations, and eccentric migration by sliding guide section 2e. 

[0022] On the other hand, the sealing device 3 is also presenting the almost same configuration as a 
sealing device 2, fixed ring part 3a is attached in the fitting section formed in the bore side of fixed ring 
part 2a of a sealing device 2, and it has bellows section 3b and seal section 3c like the sealing device 2. 
[0023] With the gestalt of this operation, bellows section 2b and bellows section 3b have taken the gestalt 
which separated so that it might not interfere mutually. And the seal field M is formed among them. 
[0024] Therefore, while between opening 5a and the steering rods 4 is sealed by the duplex by bellows 
section 2b and 3b, the seal field M is formed and insulation improves. Moreover, the imitation nature to the 
steering rod 4 of the seal sections 2c and 3c is also good. 

[0025] (Gestalt 2 of operation) The gestalt of the 2nd operation which applied this invention to drawin g 2 is 
shown, a part of absorption-of-sound member formed for example, with firing urethane etc. as an 
absorption-of-sound nature ingredient which drawing 2 (a) is a cross-section explanatory view for 
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explaining the configuration of a sealing device 1 1, and has the elasticity with which the seal field M1 is 
loaded with drawin g 2 (b) — it is a cutting plane. 

[0026] The sealing device 11 is equipped with two sealing devices 12 and 13 like the gestalt of the 1st 
operation which also mentioned the gestalt of this 2nd operation above. 

[0027] If only a different configuration with the gestalt of the 1 st operation of the above-mentioned is 
explained, it has entered so that bellows section 13b of a sealing device 13 may interfere inside the loop 
formation of bellows section 12b of a sealing device 12. 

[0028] And the fitting section constituted so that it might fit in mutually was formed in each of 12f of back 
end sections of seal section 12c, and 13d of points of seal section 13c as a coupling means, and seal 
section 12c and seal section 13c have joined together. 

[0029] Thus, with constituting, the behavior of the seal section is stabilized to migration to the shaft 
orientations of the steering rod 4 of each seal section 12c and 13c, and the configuration of the seal field 
M1 is also kept constant. 

[0030] Moreover, insulation improves further by loading the seal field M1 with the absorption-of-sound 
member 16 which has the almost same configuration with the configuration of the field. Since the seal 
sections 12c and 13c have combined the absorption-of-sound member 16, even if it is held among the 
bellows sections 12b and 13b and the eccentricity of the steering rod 4 occurs, spacing of the bellows 
sections 12b and 13b is maintained. 

[0031] (Gestalt 3 of operation) The sealing device 31 of the gestalt of the 3rd operation is shown in 
drawin g_3 . In this drawing, the same sign is attached about the same configuration as the sealing device 1 
shown in drawin g 1 . The connection lip 32 is formed in bellows section 3b of the 2nd sealing device 3 as a 
connecting means which connects mutually the characteristic configuration of a sealing device 31, and 
bellows section 3b and bellows section 2b of a sealing device 2. 

[0032] And the seal field is divided into M1 and M2 by this connection lip 32. Therefore, while the 
configuration of the seal fields M1 and M2 formed between bellows section 3b and 2b is stabilized by the 
connection lip 32 and held, since transmitted sounds, such as an engine, decline in each seal field, 
insulation improves. 

[0033] Moreover, although it had the connection lip of one sheet as a connecting means with the gestalt of 
this operation, it is possible to also make it increase with two sheets and three sheets, and it is also still 
more possible to prepare in each of bellows section 3b and 2b. 
[0034] 

[Effect of the Invention] A seal field is formed and insulation of this invention improves while it has the 
above configuration and operation and between opening and shafts is sealed by the duplex by the bellows 
section. Moreover, the imitation nature to the shaft of the seal section is also good. 
[0035] Moreover, migration of the shaft orientations of the seal section is stabilized by what combined 
each seal section, and the configuration of a seal field is also kept constant. 

[0036] Moreover, a sound decreases it effectively while the configuration of each seal field is stabilized by 
what divided the seal field into plurality. 

[0037] By loadi ng a seal field with an absorption— of— sound member, insulation improves further. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] Drawin g 1 is the cross-section explanatory view (gestalt 1 of operation) of the sealing device 
which applied this invention. 

[ Drawin g 2] Drawin g 2 is the cross-section explanatory view (gestalt 2 of operation) of the sealing device 
which applied this invention. 

[ Drawin g 3] Drawin g 3 is the cross-section explanatory view (gestalt 3 of operation) of the sealing device 
which applied this invention. 

[ Drawin g 4] Drawin g 4 is drawing explaining the activity gestalt of the conventional sealing device. 

[ Drawin g 5] Drawin g 5 is the cross-section explanatory view of the conventional sealing device. 

[Description of Notations] 

1, 2, 3 Sealing device 

2a, 3a Fixed ring part 

2b, 3b Bellows section 

3c, 3c Seal section 

4 Steering Rod (Shaft) 

5 Front Dash Panel 
5a Opening 

I Vehicle interior-of-a-room side 
M, M1 Seal field 
O Engine room side 
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DRAWINGS 



[ Drawin g 1] 




I 



[ Drawin g 2] 

(a) 




[ Drawin g 3] 

o 




I 



[ Drawin g 4] 
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[ Drawin g 5] 

103c 103b 




203 i 
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